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DETAILED ACTION 

Election/Restrictions 

Claims 12-14, 18-29, 31, 36, 45-47, 70-72 and 81-82 have been withdrawn from 
further consideration pursuant to 37 CFR 1 .142(b) as being drawn to a nonelected 
invention, there being no allowable generic or linking claim. Election was made without 
traverse in the reply filed on 12/07/2006. 

Claims 1-11, 15-17, 30, 32-35, 37-44, 48-69, 73-80 and 83-85 are now under 
consideration. 

Claim Rejections • 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 
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Claims 1-5, 44, 48-59 and 73-80 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Henley et al (US 6,321,134) in view of Ishii et al (US 
5,571,366). 

The present Claims generally require a method for implanting ions in a layer of a 
workpiece comprising: placing said workpiece on a workpiece support in a chamber with 
said layer being in facing relationship with a ceiling of said chamber, thereby defining a 
processing zone between said workpiewce and said ceiling; introducing into said 
chamber a process gas comprising the species to be implanted in said layer of said 
workpiece; generating from said process gas a plasma by inductively coupling RF 
source power into said processing zone from an RF source power generator through an 
inductively coupled RF power applicator; applying an RF bias from an RF bias 
generator to said workpiece support. 

With respect to Claim 1 , Henley et al disclose a system for processing a 
workpiece which comprises a plasma immersion ion implantation reactor (Figure 4), 
which comprises an enclosure comprising a side wall and a ceiling defining a chamber 
414; a workpiece support pedestal 465 within the chamber having a workpiece support 
pedestal 465 within the chamber having a workpiece support surface facing said ceiling 
and defining a process region extending generally across said wafer support pedestal; 
an inductively coupled source power applicator 440; and an RF plasma source power 
generator 466 coupled to said inductively coupled source power applicator for 
inductively coupling RF source power into said process zone. Henley et al further 
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disclose a plasma clean chamber 24 and an additional chamber for thermal treatment. 
See column 6, lines 15-30. 

Henley et al does not teach an RF bias generator having an RF bias frequency of 
the claimed values. 

Ishii et al teaches an inductively coupled plasma apparatus (Figure 1), 
comprising a gas distribution apparatus 20 and an RF bias generator 19 having an RF 
bias frequency of about 2 MHz coupled to a workpiece support pedestal 4. See column 
5, line 56 to column 6, line 16. 

It would have been obvious for one of ordinary skill in the art, at the time of the 
invention, to modify the plasma immersion reactor taught by Henley et al to include an 
RF bias generator with a frequency of about 2 MHz , to effectively emit the flow of the 
plasma onto the target surface of the workpiece 

With respect to the RF bias frequency as required by Claims 2-5 and 55-58, the 
range as disclosed by Ishii et al would meet the limitations as required by the 
aforementioned Claims, as the present Specification disclose a bias frequency between 
10 kHz and 10 MHz. Moreover, the setting of the proper reaction parameters would 
simply be a matter of optimization. See In re Antonie 195 USPQ 6 (CCPA 1977). 

With respect to Claim 44, Henley disclose RF power. See column 6, lines 40-50. 

With respect to Claims 48-54, Henley et al disclose providing a single pulse of 
energy. See column 18, lines 34-40. 

With respect to Claims 73-80, Henley et al disclose that the processing system 
can comprise an ion beam implantation apparatus. See column 14, lines 25-26. 
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Claims 6-11, 15-17, 30, 32-35, 37-43, 60-69 and 83-85 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Henley et al (US 6,321,134) in view of 
Ishii et al (US 5,571,366) as applied to claims 1-5, 44, 48-59 and 73-80 above, and 
further in view of Wu et al (US 4,584,026). 

Henley et al and Ishii et al are relied upon as discussed above. 

However, Henley et al and Ishii et al do not disclose the different dopants, pre- 
implant ion bombardment and masking as required by the Claims at hand. 

Wu et al teaches it is well known in the art to perform methods of amorphizing 
the surface of a silicon substrate by pre-implant ion bombardment. See column 3, lines 
29-52. Moreover, Wu et al disclose dopants as required by the Claims at hand and 
disclose the use of masks. See column 3, lines 25-50. 

It would have been obvious for one of ordinary skill in the art to use the dopants, 
masks and pre ion bombardment as disclosed by Wu et al, in the process of Henley et 
al and Ishii, for their relative benefits in plasma implantation processes. As all of the 
references pertain to plasma ion implantation of semiconductor surfaces, a prima facie, 
case of obviousness is established. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Alexander G. Ghyka whose telephone number is (571) 
272-1669. The examiner can normally be reached on Monday through Friday during 
general business hours. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Lebentritt can be reached on (571) 272-1873. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

AGG 

February 14, 2007 



ALEXANDER GHYKA 
PRIMARY EXAMINER 




